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EFFECT OF CHEMICAL ADDITIVES ON THE SPREADING QUALITY
OF BUTTER. II. LABORATORY AND PLANT CHURNINGS?

J. G. KAPSALIS,* T. KRISTOFFERSEN, I. A. GOULD, anp J. J. BETSCHER?
Department of Dairy Technology,_'.[‘he Ohio Agricultural Experiment Station, Wooster

SUMMARY
To determine the effeet of additives on the spreadability and hardness of

butter, 37 materials were added singly or in combination to the ecream or to the

butter in concentrations of 0.5 to 6%. The materials investigated in 280 lab-
oratory churnings and 42 commercial conventional and continuous churnings
included glyceride preparations, Tweens and Spans, stabilizers, vegetable oils,
crystal inhibitors, salts, enzymes, detergents, skimmilk sohds, and buttermilk
solids.

The results revealed that several materlals, partlcularly certain glyceride
preparations and Tweens and Spans, lecithin, buttermilk solids, and skimmilk
solids were effective in improving the spreadability and decreasing the hard-
ness of the butter. When these materials were added to conventionally
churned butter, the spreadability of the butter was improved by 10 to 449 and
the hardness decreased from 3 to 219%. In some cases, combinations of additives
yielded more effective results than the individual additives added to the same
butter. Storage of butter tended to overcome the beneficial effects of the addi-
tives indicating that the additive materials may delay but not prevent the normal

setting phenomena in butter.

Problems encountered with the additives were difficulty of mcorporatlon

into butter and off-flavors at concentrations greater than 1%.

However, the

additives did not appear to affect. the keepmg quality nor alter the chemical

nature of the butter.

The wide variation in the spreadability of
butter continues to be a problem which relates
to consumer acceptance of the produet (4, 5, 7).
Several practical methods for the manufacture
of butter of acceptable and more uniform
spreadability have been suggested such as tem-
perature treatment of cream (7) and vacuum
blending and mixing of butter (3). However,
none of these practices have been accepted
generally by the American butter industry. On
the contrary, new developments like HTST
pasteurization of cream and certain continuous
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manufacturing procedures appear to have re-
sulted in a general decrease in the spreading
character of butter (5).

The use of additives at some point of butter
manufacture offers another approach to the
solution of the problem of butter spreadability.
The present paper deals with the effect of a
wide variety of materials on the spreadability
and hardness of butter manufactured under
both laboratory and eommerecial conditions.

EXPERIMENTAL PROCEDURES

The study included (a) laboratory churnings
in which the materials were added to either the
cream or the butter, and (b) conventional and
continuous plant-scale churnings with selected
materials added to butter or butter oil. The
butter manufacturing procedures were selected,
in general, to represent common commercial
practices rather than to provide butter of maxi-
mum spreadability. Spreadability, hardness,

and organoleptic determinations were made on -

the butter at speecific times.

Additives. Thirty-seven materials were in-
vestigated (Table 1), which included eight
glycerides, six Tweens and Spans, four sta-
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TABLE 1 o
Types of materials investigated, concentrations
used, and relative improvement on the spreading
character”of laboratory churned butter

Rela-
tive
Concen-  effec-
tration  tiveness
(Y% onfat ~ on
Materials * ® basis)  butter ©
A. Glyceride preparations
Myvacet 9-40 (B, C) 0.5-4.0 219
Myverol 18-00 (C) 0.5-3.0 0
Myverol 18-40 (B) 0.5-2.0 3
"~ Myverol 18-71 (B) 0.5-2.0 3
Myverol 18-85 (B) 0.5-2.0 3
Mul-Crest (B, C) 1.0-3.0 1
Kraft emulsifier (C) 0.5-3.0 0
Atmos 300 (B, C) 0.5-3.0 2
B. Tweens and Spans
Tween 40 (B, C) 0.5-3.0 2
Tween 60 (C) 0.5-3.0 1
Tween 80 (B) 3.0 0
Span 40 (B) 3.0 0
Span 60 (B) 3.0 0
Span 80 (B) 2.0-3.0 2
C. Stabilizers
Instant Liquid ZZ-1Y (B) 1.0 0
Instant Liquid S-13 (B) 0.5-2.0 0
Extrumul (B) 0.5-2.0 0
Lecithin (liquid) (B, C) 0.5-2.0 2
D. Vegetable oils
Rapeseed (B) 1.0 0
Sesame (B) 3.0 0
Corn (B) 1.0 0
E. Crystal inhibitors
Air-blown Myverol
18-00 (B, C) 0.25-0.50 1
Air-blown eoeoa
butter (B,-C) 0.25-0.50 1
Santopour B (B, ) 0.5 0
Santopour C (B,C) 0.5 0
F. Salts
Disodium phosphate (C) 0.5-3.0 0
Sodium hexametaphos-
phate (C) 0.5-3.0 0.
G. Enzymes
Takamine protease (C) 0.05 - 0
Takamine clarase (C) 0.05-0.15 0
Takamine bromelin (C) 0.05 0
H. Miscellaneous
Triton X-45 (deter- _
gent) (C) 0.5-1.0 1
Tergital penetrant
(detergent) (C) 0.5-1.0 0
Propylene glycol (B) 05 0
Glycerol (B) 0.5 0
Aluminum stearate (B) 0.5-1.0 0
Skimmilk solids. (B) 6.0 1
Buttermilk solids (B) 3.0-6.0 2

* Myvacet 9-40 (distilled acetylated monoglyec-
erides) and Myverol compounds (distilled mono-
glycerides) manufactured by Distillation Products
Industries, Rochester, New York.

Atmos 300 (liquid monoglycerides) and Tweens
and Spans (Sorbitol derivatives of oleic and

bilizers, three vegetable oils, four erystalline
inhibitors, two salts, three enzymes, and seven
miscellaneous materials such as detergents,
skimmilk solids, and buttermilk solids.

Laboratory churnings. Small-scale laboratory
churnings were performed for the purpose of
identifying those products which might be ex-
pected to be of maximum effectiveness under
commercial conditions. The additives were in-
corporated (a) into the cream before pasteuri-
zation, or (b) into the butter during working.
For the latter, it was found advantageous to
add certain of the additives with a small quan-
tity of a ecarrier material (propylene glycol,
corn oil, or melted butter oil), to achieve ade-
quate incorporation of the additive into the
butter and to reduce the viscosity of the addi-
tive.

The laboratory procedure involved pasteuri-
zation of 1-gal lots of cream (155F for 30
min), cooling to 40 F, and holding overnight.
When enzymes were studied; they were per-
mitted to react on the cream for 2.5 hr at 104 F
before pasteurization. To achieve laboratory
churning under standard conditions, six 1-gal
glass churns were driven by a common line
shaft. Churning was at 55F in a constant
temperature room. Under these -conditions,
churning was completed ordinarily within 60
to 90 min. : -

Following removal of the buttermilk, 1 gal

i of water (46 F-48F) was added to the butter

granules, held for 15 min, then drained as com-
pletely as possible. The butter granules were
placed in a plastic bag which, in turn, was
wrapped in heavy-duty eanvas material for

. protection during working. The package of

butter was placed in a 250-lb-capacity stain-

stearic acids) manufactured by Atlas Powder
Company, Wilmington, Delaware.

Instant Liquid Emulsifiers and Extrumul
(blends. of monoglycerides and gums) manufae-
tured by American Food Laboratories, Inc., Brook-
lyn, New York.

Santopour B and C (chlorinated hydrocarbons)
manufactured by Monsanto Chemical Company,

* St. Louis, Missouri.

Takamine Enzymes manufactured by Takamine
Laboratory, Clifton, New Jersey.

® (B)—tested in butter only; (C)—tested in
cream only; (B, C)—tested in both butter and
cream.

° Relative effectiveness in improving the spread-
ability and/or hardness -of laboratory churned
butter: 0—not effective (<109 improvement at
the highest concentration); -1—slightly effective
(10-209% improvement at - the highest concentra-
tion) ; 2—effective (>209 improvement at .the
pighest concentration) ; 3—very effective (>20%
improvement at the 19 concentration or less).

4 Effective only when added to cream.
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less steel Gosselin churn and working was ac-
complished by revolving the churn for 45 min.
For each trial, one churning without additive
served as the control. ‘

Commercial churnings. The commercial phase
of the study involved both conventional and
continuous churnings and utilized only the ad-
dition of materials to butter.

For the conventional churnings, certain ad-

ditives were mixed with butteroil before being

distributed over the butter granules. In addi-
tion, to facilitate complete incorporation of
some of these additives, it was necessary to
permit the temperature of the butter to increase
slowly to 70 F during working. This was ac-
complished by sprinkling the exterior of the
churn with water at 73-75 F. '

The cream used (300 lb of 339 fat) was
processed and cooled as in the laboratory se-
ries, then was divided into 100-lb lots which
were churned consecutively in a Gosselin churn
at 53-55 F. The butter granules were washed
once with water (45-48 F'). The butter was
adjusted to approximately 80% fat by addi-
tion of water and salt (2.59% on fat basis).
Completeness of working was determined by
Presto indicator paper. For each trial, the con-
trol was identical with the other lots, but did
not contain the additive.

For the continuous churnings, conventional
Cherry-Burrell continuous butter-making equip-
ment (capacity—2,000 lb/hr) was used. The
additives were incorporated into 20 gal of
standardized butteroil at 100 F. This mixture
was added to the butteroil surge tank and
processed in thé regular manner. To insure a
representative sample, the first ‘80 1b of butter
through the machine was discarded. The con-
trol consisted of the butter made from the
butteroil without the additive.

Determination of spreadability and hard-
ness. Spreadability and hardness determina-
tions were made on all butters according to
the procedure described previously (5) after
two days of storage at 55 F and on plant-scale
conventional and continuous made butter after

,additional storage for 30 days at 40 F and-

90 days at —10F. The latter butters were
tempered at 55 F for 48 hr before testing. The
instrument used, the Consistometer, is a care-
fully balanced pendulum with either a cutting
blade (knife) or a wire attached to the lower
end. It was demonstrated (5) that when the
cutting devices are pulled through the butter
by a constant-speed motor there is a direct re-
lationship between the force exerted and the
spreadability (by the knife) and hardness (by

the wire) of the butter.” The results are re-
corded in grams of resistance.

Organoleptic and chemical analyses. All
plant-scale churnings “were evaluated organo-
leptically by three experienced judges after
storage for two and 14 days at 55 F, ten days
at TO0F, and 180 days at —10F. Additional
analyses included pH of the serum and iodine
and saponification values of the fat after stor-
age of the butter for two days at 55 F, 30 days
at 40 F, and 180 days at —10 F.

RESULTS

Laboratory churnings. The concentrations
used and the comparative effectiveness of the
various additives in laboratory-churned butter
are listed in Table 1. In all, additions to cream
and to butter involved 20 and 28 additives and
100 and 115 churnings, respectively. Seven
additives were tested in both cream and butter.
Generally, where comparisons were made, the
use of an additive in butter proved more effec-
tive than the use in eream. One exception was
Myvacet-90, which was quite effective at the
3 to 49 level when added to cream, but re-
sulted in a decrease in spreadability and an
increase in hardness when added to butter.

Based upon the arbitrary scale indicated in
Table 1 by which the additives were rated ac-
cording to a concentration/effectiveness rela-
tionship, nine of the additives were rated very
effective to effective and 28 were rated slightly
effective to ineffective. The effective concen-
trations and the percentage improvements in
spreadability and hardness obtained with eight
of the nine effective additives are indicated in
Table 2. A direet comparison of effectiveness

‘is not possible, since all of the compounds were

not tested at the same level of concentration.
However, the Myverol compounds 18-40, 18-71,
18-85 appeared to be the most effective, fol-
lowed by Span 80, Atmos 300, Tween 40, lig-
uid lecithin, and buttermilk solids.. The im-
provements in spreadability and hardness were
of equal magnitude with Atmos 300 and Span
80. In contrast, particularly effective results
were obtained with the Myverol compounds

“for spreadability and with liquid lecithin for

hardness. The butters made with six of the
eight additives tended to be sticky when the
additive concentrations were at the 2 to 3%
level; Span 80 and buttermilk solids were the
exceptions. :

Seventeen combinations of two or three ad-
ditives each were tested in 65 churnings. The
most promising eombinations and their effec-
tiveness are listed in Table 3. The results re-
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TABLE 2

Relative effectiveness of selected additives in improving the sprea,ding quality of laboratory
i churned butter

Improvement over
control butter

Effective
Additive concentration Spreadability Hardness
(rorgs: To.on (range, %)
Atmos 300 2.0-3.0 14-38 1641
Lecithin (liquid)® 0.5-2.0 7-16 27-30
Tween 40 0.5-3.0 4-33 16-38
“Span 80 2.0-3.0 25-39 23-30
Myverol 18-40 0.5-2.0 16-41 8-29
Myverol 18-71° 0.5-2.0 22-60 1146
Myverol 18-85 ° 0.5-2.0 22-45 15-34
Buttermilk solids 3.0-6.0 18-23 12-17

* Carrier material—25 ml melted butteroil.
® Carrier material—25 ml cornoil.

veal that a- complimentary effect may be ob-
tained by combining additives. For example,
the Atmos 300-Tween 40 combination (0.5
0.5%) resulted in a 289 improvement in the
spreadability of -the butter; whereas, neither
of’ these additives was effective at the 0.59
level when added individually. With some of
the other combinations, the effect of the mate-
rials appeared to be merely additive. For ex-
ample, the combination Myverol 18-71-Tiween
40 (0.5-0.5%) resulted in an improvement in
the spreadability of 25%, as compared to 22
and 4%, respectively, when the two additives
were added singly in this concentration. The
combinations of additives in relatively low con-
cenfrations which produced a marked improve-
ment in spreadability produced no adverse
effect on the body of the butter, i.e., no sticki-
ness was observed.

Commercial conventional churnings. On the
basis of the results of the laboratory churn-
ings, 16 additives and combinations of addi-
tives were used in 30 plant-scale conventional
churnings over a period of 1 yr. Butter oil
served as the carrier material, since propylene
glycol and eorn oil had been found to cause
off-flavors. ‘Results for the most effective ma-
terials are presented (Table 4).

After two days of storage at 55 F the im-
provements in spreadability of the butter ranged
from 10 to 449 for lecithin (0.5%) and leci-
thin-Myverol 18-71 (0.25-0.25%), respectively.
The improvements in hardness ranged from 3
to 31% for lecithin-Span 80 (0.5-1.59) and
lecithin-Myverol 18-71 (0.25-0.25%), respec-
tively: In general, the degree of improvement
resuting from the various additions was similar
to that observed in the laboratory churnings.

TABLE 3

Relative effectiveness of combinations of selected additives in improving the spreading quality
& of laboratory churned butter

Improvement over
eontrol butter

Spreada- Hard-
Combinations of additives Concentrations bility ness
(% on fat basis) (%)
Atmos 300-Tween 40 0.5-0.5 28 - 19
Atmos 300-Lecithin 2.0-1.0 30 36
Atmos 300-Lecithin 1.5-15 31 32
Atmos 300-Lecithin 1.0-0.25 20 23
Atmos 300-Lecithin—Tween 40 0.5-0.25-1.0 24 19
Atmos 300-Lecithin—-T'ween 40 1.0-0.25-0.5 32 23
Atmos 300-Span 80 1.0-1.0 28 24
Atmos 300-Span 80-Lecithin 1.0-1.0-0.25 38 24
Myverol 18-71-Tween 40 . 0.25-0.25 16 12
. Myverol 18-71-Tween 40 0.5-0.5 25 18
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TABLE 4

Effect of selected additives and combinations of additives on the spreading quality -of
plant-scale conventional churned butter after different periods of storage

2 days at.55 F * 30 daysat40F* 90 daysat—10F*
. Concen- Spread-  Hard- Spread- Hard- Spread- Hard-
Additives trations ability ness ability ness ability ness
(%’ a‘;?sgat (% Improvement) :

Lecithin ® 0.5 10(480) 11(142) 7(532) 8(184) 9(540) - 0(172)
Myverol 18-71° 0.5 13(710) 25(225) 3(683) 9(220) 10(765) 20(200)
Tween 40 1.0 32(480) 17(190) 21(610) 12(180) 11(440)  0(125)
Span 80 3.0 25(567) 30(146) 17(792) 16(210) 16(665) 10(167)
Lecithin— : )

Span 80 0.5-1.5 36(537)  3( 90) 6(555) 14(110) 2(450) 15(130)
Lecithin— . )

Myverol 18-71° 0.25-0.25 44(567) 31(160) 31(570) 14(170) 25(485) 11(130)

" Lecithin—

Span 80— : '

Atmos 300 0.25-1.0-1.0 39(680) 10(188) 6(710) 10(215) 2(635) 15(167)
Buttermilk solids 3.0 ' 22(544) 14(155) 7(550) 11(180) 4(470) —3(150)
Skimmilk solids 6.0 11(544) 14(155) 5(550)  3(180) 4(470) 13(150)

-* Numbers in parentheses indicate the values for the control butters in grams.

b Carrier material—butteroil.

The beneficial effect of the additives in respect
to spreadability tended to decrease when the
butter was subjected to prolonged storage. In
fact, although the storage effect on spreadability
was somewhat variable, the improved spreada-
bility produced in the fresh butter by most of
the additives essentially disappeared during the
storage period. Only the additive combination
of lecithin-Myverol 18-71 (0.25-0.25%), which
produced the most marked effect in the spread-
ability of butter after two days at 55F, re-
tained a considerable level of effectiveness after
storage for 90 days at —10 F. The seasons of

the year apparently had no effect upon the re- -

sults obtained with the different additives in

respect to effectiveness or stability during stor-
age.

Commercial continuous churnings. The con-
tinuous churning studies utilized seven selected
additives or combinations of additives for five
summer and seven winter trials (Table 5).
Hardness (wire) was the only criterion of con-
sistency obtained for these butters, as their re-
sistance to spreading (knife) usually was too
great (approximately 1,600 g) to be measured
reliably. ’ . ’

With respect to summer butter, none of the
additives, with the exception of the combina-
tion Tween 40-Atmos 300 (0.25-0.5%) after
30 days of storage of the butter at 40 F', pro-

TABLE 5

Effect of selected additives and combinations of additives on the hardmess of plant-scale
continuous manufactured summer and winter butter after different periods of storage

2 days at 30 daysat 90 daysat

55 F 40 F -10F

Concen- ™\ Sum- Win- Sum- Win- Sum- Win-
Additives tration . mer ter mer ter mer ter

(‘7.;‘,’ a‘;’; 8';‘” (% Improvement)

Lecithin 0.5 —6 35 8 -2 0 15
Myverol 18-71 1.0 —4 6 8 2 2 7
Myverol 18-71-Lecithin 0.25-0.25 -2 41 8 5 -3 10
Myverol 18-71-Tween 40 0.5 -0.25 —2 -5 8 -7 2 —14
Tween 40-Atmos 300 0.25-0.5 -2 23 16 3 6 10
Skimmilk solids ® 6.0 5 0 e 0
Buttermilk solids ® 3.0 -5 . =2 0
Control butter (g) 0 423 528 497 520 567 565

* Hardness values only.
b Not tested in summer butter.
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duced any effect on the hardness of the butter
at any of the storage periods. For winter but-
ter, three of the additives, lecithin (05%),
Myverol 18-71-lecithin (0.25-0.25%), and
Tween ‘' 40-Atmos: 300 (0.25-0.5%), produced
significant initial reduction in the hardness of
the butter but, upon storage, the butter tended
to inerease in hardness.

Organoleptic -and keeping quality of plant-
“scale churned butter. The flavor of the fresh
butter was not affected by the majority of the

additives at the 0.5 to 19 level. Above this

coneentration the butter was eriticized for stale
or cereal-like flavors. Tween 40 (0.5%) re-
sulted in a bitter flavor and buttermilk and
skimmilk solids (3 to 6%) resulted in sweet
and powder-like flavors. '

With respect to the flavor of the butter after
various storage periods, most of the conven-
tionally churned butter containing additives
compared favorably with the control hutter.
The exception was butter, where difficulty with
complete moisture incorporation was encoun-
tered because of the relatively high temperature
of working. With such butter, the presence of
additives resulted in the development of defects
referred to as tallowy, stale, yeasty, cheesy,
or ketone-like. i

Continuous churned butters generally showed
good keeping properties with the exception of
the products containing added skimmilk and
buttermilk solids, which deteriorated on stor-

age. The excellent moisture distribution ob-

tained by the continuous churning proeess prob-
ably contributed to the keeping quality of this
butter.

The body and texture of the butter was not
affected usually by the additives used at the
1% level or less. However, when the additives
were used at higher concentrations, the butter
tended to be gummy or sticky. Butter with 3
to 6% milk solids added tended to be brittle;
particularly, when manufactured by the con-
tinuous procedure.

Chemical analyses. The chemical ‘~analyses
of two-day-old control butters revealed the fol-
lowing over-all ranges: Iodine number, 29.8-
35.5; Saponification number 227-231; and pH
of the serum 6.5-7.3. These values were gen-
erally not affected by the additives and by stor-
age, with the exception of the pH of the serum
which tended to decrease in butters which de-
veloped cheesy and yeasty flavor defects dur-
ing storage. No definite relationships were ap-
parent between the iodine numbers and the
spreadability and hardness of the convention-
ally churned control butters.

DISCUSSION
Results indicate clearly the distinet possi-
bility that additives may be used to improve
the spreading character and hardness of butter.

- At the same time, the findings reveal that the

ideal additive is yet to be found. The-mate-
rials used in this study, singly or in combina-
tion, admittedly were limited in number, but
varied widely in chemical and physical charac-
teristies and:- demonstrated widely different de-
grees of effectiveness. Undoubtedly, additional
experimentation would establish other equally
and perhaps more effective materials.

An additive must meet certain requirements
if it is to be acceptable for commercial appli-
cation. It must be effective in low concentra-
tion (1% perhaps should be considered the
maximum level of addition), have no deleterious
effect upon the flavor and keeping quality of
the butter, be easily incorporated, and have a
permanent effect. Several of the additives met
the first ‘two requirements, but failed in re-
spect to the last two.. Although ease of in-
corporation does not present a problem in eon-
tinuous butter manufacture, it does for butter
made by the conventional method. Unfortu-
nately, some of the additives which were the
most effective from the standpoint of favorable
alterations in the spreadability and hardness
of the butter, such as the Myverol prepara-
tions and lecithin, were among the most difficult
materials to incorporate into the butter.

Where problems of incorporation of addi-
tives exist it appears necessary to use a carrier
material. Perhaps butter oil should be given
preference, primarily because other carrier ma-
terials such as vegetable oils may affect the
flavor of the butter. Furthermore, in the
final consideration, nonbutter-carrier materials
would fall into the category of additives and,
thus, if a maximum concentration for addi-
tives was' to be established, the use of such
carrier materials would force the butter manu-

- facturer to reduce the concentration of the

effective additive. The necessity for warming
the butter during the conventional working
process to- facilitate complete incorporation of
the additive may present a technical problem.
Close temperature control during working is
required, since abnormal inereases in tempera-
ture of the butter may affect its spreadability
adversely, particularly during the winter
months (2). .

The fourth requirement for a satisfactory
additive, that of having a permanent effect on
the butter, appears to be the most difficult to
satisfy. The effectiveness of the mainritv of
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additives used in plant-scale churnings is prob-
ably related to the surface-active properties of
the compounds. In addition, the additives may
also affect the rate of setting of the butter. As
indicated by the spreadability and hardness
values for the control butters at the various
storage periods, the majority of these butters
were nearly completely set after two days at
55 F. Therefore, the greater effectiveness of
the additives after two days of storage com-
pared to that at later periods may have been
a result of a delaying effect of the additives on
the setting of the butter.

The results obtained foecus attention upon
the possihility of controlling the spreadability
of butter by the use of crystal inhibitors or
perhaps a combination. of these and surface-
active materials. The ecrystal inhibitors uti-
lized were investigated as cream additives in
laboratory churnings only, primarily because
of toxicity considerations. Use of suitable food-
acceptable crystal inhibitors may prove of great
value in butter manufacture, particularly in
continuous-made butter in which the spreading
_character is affected solely by fat crystalliza-
tion (1).

Enzymatic alteration of the fat or the pro-
tein components of butter offers another pos-
sible approach. The present study was limited
to lipases and proteases which were ineffective
under the conditions of the experiment and did
create certain flavor problems. Conceivably,
enzymes may be found which can alter the
chemical composition of milk fat (interesterifi-
cation). which, in turn, would affect the crystal
formation in the butter.

In continuous butter manufacture, differen-
tial erystallization of milk fat at controlled

- temperatures, and subsequent removal of the-

erystals of the high-melting point triglycerides
by filtration or centifugation, would appear to
be an effective approach towards improving
the spreading quality of butter made from
butteroil. However, its practicality appears
questionable. ,

Perhaps the most attractive and practical
approach towards manufacture of butter of

desirable - and - uniform body characteristics
would be application of vacuum blending be-
fore printing (3). Such a treatment offers a
number of advantages. Among others, it re-
sults in destruction of the fat erystal frame-
work which forms during setting. The destrue-
tion is permanent (6) and thus the addition of
surface-active. materials to the butter before
blending might conceivably produce a product
of superior spreadability. The main objections
to the use of vacuum blending in this country
have been cost, and the fact that the printing
equipment could not handle blended butter.
Cost is not a factor aceording to Australian
studies (3). The recent increase in the number
of soft butter printers in the industry would
indicate that the equipment which can handle
blended butter is becoming more common.
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